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Getting to the Heart of a Frameshift
PAGE 331
Insertions and deletions of bases in DNA coding regions can alter the translational reading
frame of genes and have profound biological outcomes. It has been hypothesized that
insertions and deletions in areas of repetitive DNA sequencesmight result from strand slip-
page of the DNA polymerase during DNA synthesis. Here Garcia-Diaz et al. address this by
describing five crystal structures of human DNA polymerase lambda bound to misaligned
DNA template primers, representing strand-slippage events. Combined with extensive
kinetic studies, these results offer support for the strand-slippage hypothesis and pro-
vide further insight into how certain DNA polymerases might be prone to high rates of
error.
Bitter Sweet Side of Transcriptional Regulation
PAGE 275
Hyperglycemia, as it occurs in diabetes and cancer, causes major health problems such as blindness and vascular pathol-
ogy. Methylglyoxal is a highly reactive glucose derivate and is known to modify many different proteins in patients with
hyperglycemia. Yao et al. now demonstrate that methylglyoxal also modifies the transcriptional corepressor mSin3A in
retinal Muller cells. This modification increases expression of Angiopoietin-2, which negatively regulates blood vessel for-
mation. This study is the first demonstration of a specific mechanism by which hyperglycemia maymodify central elements
of gene transcription.
A New Way to Make Ends Meet
PAGE 287 and 301
DNA double-strand breaks (DSBs) are among the most toxic DNA lesions, and nonhomologous end-joining (NHEJ) is a key
pathway in their repair. Here, Buck et al. and Ahnesorg et al. both identify a newNHEJ factor, which the researchers termed
Cernunnos and XLF, respectively. Buck et al. isolated Cernunnos cDNA through functional complementation of the radio-
sensitive phenotype of cells derived from a group of patients exhibiting growth retardation and immunodeficiency and fur-
ther demonstrated that all patients carried mutations in the Cernunnos gene. Ahnesorg et al. identified XLF as a factor in-
teracting with the known NHEJ protein XRCC4. Moreover, cells derived from a radiosensitive patient contain a mutation in
the XLF gene, and reintroduction of wild-type XLF into such cells corrected their NHEJ defects. Together, these studies
convincingly demonstrate that Cernunnos/XLF is a novel component of mammalian NHEJ.
Linking Aging to BER
PAGE 315
The yeast Sir2 histone deacetylase functions as a chromatin silencer regulating recombination, DNA stability, and aging.
Mostoslavsky et al. demonstrate that SIRT6, a mammalian Sir2 homolog, is a chromatin-associated protein that promotes
resistance to DNA damage and suppresses genomic instability, in association with a role in Base Excision Repair (BER).
SIRT6-deficient mice die early after developing striking abnormalities, several of which overlap with degenerative pro-
cesses associated with aging. This is the first report of a loss-of-function mutation in a Sir2 family member resulting in pre-
mature age-like features in mice. Furthermore, the findings link SIRT6 and BER, thus also implicating BER in the process of
aging.
New Proteins Differentiate Dicer’s Duties
PAGE 343
The ribonuclease Dicer cuts double-stranded RNA to initiate several different small-RNA-
mediated gene-silencing mechanisms, including RNAi, miRNA-mediated translational re-
pression, and heterochromatin silencing. To learn how Dicer functions in multiple distinct
silencing mechanisms, Duchaine et al. used a mass spectrometry-based proteomics ap-
proach to identify Dicer-interacting proteins in C. elegans and analyzed the function of
these proteins using deletionmutants. These studies identify newplayers acting in different
silencing pathways, providing a first glimpse at the biochemical niche of Dicer. The studies
further suggest that specific interactors direct Dicer activity toward competing small-RNA-
mediated silencing pathways.Cell 124, 221–223, January 27, 2006 ª2006 Elsevier Inc. 221
Structural Insights into Dicing dsRNAs
PAGE 355
Members of the Ribonuclease III (RNase III) family are double-stranded (ds) RNA-specific endoribonucleases. While family
member Dicer is currently of intense interest due to its role in RNA interference, bacterial RNase III serves as a paradigm
for the entire family. Gan et al. have determined the crystal structure of an RNase III-product complex, providing structural
insight into the mechanism of dsRNA processing. The overall structure of the complex is highly symmetric. A pattern of
protein-RNA interactions, defined by four RNA binding motifs in RNase III and three protein-interacting boxes in dsRNA, is
responsible for substrate specificity, while conserved amino acid residues and divalent cations are responsible for scissile
bond cleavage.
Stabilizing the Stabilizer of Cyclin
PAGE 367
Periodic accumulation and destruction of cyclins is the fundamental oscillator driving cell division. The Anaphase-Promot-
ing Complex/Cyclosome (APC/C) is the ubiquitin ligase that directs cyclin degradation in mitosis, whereas inhibition of the
APC/C by Emi1 allows cyclin accumulation in the S and G2 phases of the cell cycle. Surprisingly, Eldridge and colleagues
demonstrate that the cyclin stabilizer Emi1 has its own stabilizing factor, the Evi5 oncogene. Evi5 antagonizes ubiquitination
of Emi1 by the SCFb-TrCP ubiquitin ligase. The unexpected additional layer in Emi1 regulation highlights the critical role of
Emi1 in controlling the mammalian cell cycle.
A Physiological Target for a Noncanonical Proteasome
PAGE 381
Steroid receptor coactivator-3 (SRC-3/AIB1) is an oncogene frequently overexpressed or genetically amplified in breast
cancers. Here, Li et al. show that SRC-3 protein levels are also controlled by an unexpected mechanism of proteasomal
targeting. They show that an alternative proteasome-activator complex, consisting of the 20S proteasome core coupled
to the REGg activator, is able to promote the degradation of SRC-3 in an ATP- and ubiquitin-independent manner. This
study identifies the first bona fide cellular protein substrate for the REGg-controlled proteasome and suggests a biological
role for REGg in limiting the cellular concentration of SRC-3 and impeding the action of steroid hormone receptors.
Deriving Dopamineric Neurons from Embryonic Stem Cells
PAGE 393
The specific loss of dopamine-producing neurons is a hallmark of patients with Parkinson’s
disease (PD). Before stem cells can be considered as a potential treatment to replace do-
pamine neurons in PD patients, better methods for engineering these neurons from undif-
ferentiated stem cells must be developed. Here, Andersson et al. identify and characterize
two homeodomain transcription factors that control early events of dopamine neuron dif-
ferentiation. Furthermore, when expressed in embryonic stem cells, these transcription
factors induced the generation of correctly differentiated midbrain dopamine neurons.
These data confirm that the elucidation of developmental pathways can provide critical
tools for the engineering of therapeutically relevant cell types from stem cells.
Stem Cell Niche Hits a Nerve
PAGE 407
Hematopoietic stem cells (HSCs) live in specific niches in the bone marrow (BM). HSC egress from the BM (termed mobi-
lization) is a critical process that underlies our ability to harvest HSCs for transplantation. Katayama et al. show that this mo-
bilization depends critically on signals from the sympathetic nervous system. These signals appear to be required to reduce
osteoblast production of an HSC chemoattractant called CXCL12 in the BM niches, thus facilitating HSC release into the
blood. These results suggest novel strategies to increase the efficiency of HSC harvest for stem cell-based therapeutics.
Informing Formin Function
PAGE 423
Formins mediate the assembly of actin filaments, remaining processively associated with fast-growing ‘‘barbed’’ actin
ends. Diverse functions and biochemical activities associated with individual formin family members raised the possibility
that formins differ mechanistically. Furthermore, a recent study suggested that the actin binding protein profilin and ATP are
both required for the processivity mediated by the formin mDia1. Kovar et al. use internal reflection fluorescence micros-
copy to directly observe individual actin filament polymerization in the presence of mammalian or yeast formins. The study
clarifies that diverse formins are mechanistically similar and asserts that profilin and ATP hydrolysis are not required for
processivity and that when present, profilin increases the elongation rate of all formin-associated filaments.Cell 124, 221–223, January 27, 2006 ª2006 Elsevier Inc. 223
